Cloning of the cDNA and expression of moubatin, an inhibitor of platelet aggregation.
Moubatin, a new type of specific inhibitor of collagen-induced platelet aggregation, has been isolated from the soft tick Ornithodoros moubata (Waxman, L., and Connolly, T. M. (1993) J. Biol. Chem. 268, 5445-5449). A polymerase chain reaction-generated hybridization probe, produced using primers based on moubatin protein sequence, identified phage containing the entire cDNA sequence of moubatin. Analysis of the predicted amino acid sequence yielded a mature protein of 156 amino acids with a putative prepeptide of 15 amino acids. Comparison of the sequence of moubatin to that of other proteins in the Swiss PROT data base revealed no significant homology. The cDNA sequence was cloned into the yeast expression vector pKH4 alpha 2, producing a biologically active protein which inhibited collagen-stimulated aggregation of washed human platelets with an IC50 of about 100 nM, which is similar to the potency of native tick moubatin. A concentration of recombinant moubatin that fully inhibited collagen-stimulated aggregation did not inhibit aggregation induced by a variety of other platelet agonists, again demonstrating comparable properties of the recombinant and native proteins. Moubatin did not inhibit platelet adhesion to collagen even at a concentration up to 16 times its IC50 for the inhibition of aggregation. This specificity for inhibiting collagen-stimulated aggregation and not adhesion to collagen indicates that moubatin is unique among the natural product inhibitors of collagen stimulation of platelets. Further examination of the mechanism of moubatin-mediated inhibition of collagen-stimulated aggregation revealed that 1-6 microM moubatin diminished the second phase of aggregation induced by ADP, inhibited aggregation in response to submaximal concentrations of the thromboxane A2 mimetic U46619, and competed for the binding of a thromboxane A2 receptor antagonist to platelet membranes. Therefore, at higher concentrations, moubatin may affect more than one aspect of platelet signal transduction including the thromboxane A2 receptor. The availability of recombinant moubatin will allow further investigation of its unique activities in vitro and in vivo.